. [1-
13
C]Ascorbic acid 1 (0.5 g, 2.9 mmol) was dissolved in methanol (15 mL) and then highly purified activated charcoal Norit (0.75g) was added as a catalyst. The reaction was kept at room temperature and stirred vigorously for 90 minutes, with oxygen bubbled through at 0.2 L/minute. Spectrophotometric assay of ascorbic acid at 265 nm was performed to verify completion of the oxidation reaction. A 1 in 10 dilution of a 0.22 µm filtered reaction mixture (2 µL) was added to phosphate buffer (1 mL, 100 mM; pH 7.4) with EDTA (0.3 mM) at the start, then at 90 minutes after addition of charcoal, to ensure the absorbance at 265 nm had reduced to zero.
To remove charcoal from the reaction mixture, coarse Celite 545 (3 g) was suspended in methanol (8 mL), packed in filter paper (Whatman) placed inside a glass funnel and the reaction mixture was pulled through the filtration system under vacuum. Following 0.22 µm filtration, the product was dried on a rotary evaporator at 30°C then refluxed with 2-butanone (methyl ethyl ketone, MEK, 0.5mL) at 80°C for 30 minutes to remove methanol from the solution. The rotary evaporation and reflux procedure was repeated twice to minimize the S3 residual methanol in the final product. The final product was then lyophilized to yield (> 0.35g, 70%) a pale yellow solid. It should be noted that form 2 is for schematic purposes only 3, 4 ; 13 C NMR of the product is consistent with the bicyclic monohydrate in 5, with the equivalent structure in the crystalline state being the dimeric arrangement in 4. The product was stored at -20°C and was stable for at least 6 months. 1 Scheme S1 Oxidation over charcoal of [1- 13 C]-AA
UV Kinetics measurements
The rate of reaction between dehydroascorbic acid (DHA) and glutathione (GSH) was determined spectrophotometrically at 265 nm to validate the NMR measurements. 5 Phosphate buffer (0.95 mL) containing GSH (between 0.5 and 25mM) was added to the sample cuvette to provide a blank reading. Freshly prepared DHA solution (50 µL, repeated at 0.5 mM and 5 mM in the assay) in phosphate buffer was then added and the production of AA was monitored for 2.5 minutes ( Figure S1a ). The second order rate constant for the production S4 of Hypnorm (VetaPharma Ltd.), Hypnovel (Roche) and saline. A catheter was inserted into the tail vein and the animal was placed inside an imaging cradle with body temperature maintained using a flow of warm air.
